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CAPSULE ENDOSCOPE GUIDANCE SYSTEM, CAPSULE ENDOSCOPE 
HOLDER, AND CAPSULE ENDOSCOPE 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present invention relates to a capsule endoscope 
having external terminals, and a capsule endoscope guidance 
system and a capsule endoscope holder which are capable of 
holding such a capsule endoscope at a distal end of an 
10 endoscope, and the like, for guidance thereof. 
2 . Description of the Related Art 

A capsule endoscope, which has been recently 
developed, captures images of the inside of a lumen (inside 
a patient's body) with an electronic camera equipped with 

15 a built-in image pickup device such as a CMOS image sensor 
while illuminating the inside of the lumen with a light 
source housed within a sealed capsule container. 
Thereafter, the capsule endoscope wirelessly transmits the 
captured image signals outside the patient's body. A 

20 processor for capsule observation, which is provided 
externally, receives the transmitted image signals so as 
to display the images on a screen of a monitor television 
or the like (JP 2001-245844 and the like) . A user views 
this monitor television screen so as to observe and examine 

25 the state of a body cavity of the patient. Electronic parts 
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in the capsule endoscope, such as the light source and the 
image pickup device, are powered by a battery included 
within the capsule container as a power source. 

Such a capsule endoscope is orally inserted into the 
patient by swallowing the capsule endoscope so as to move 
from the esophagus through to the stomach, the duodenum and 
subsequently the small intestine. In the body cavity, the 
capsule endoscope is propelled by peristalsis of the 
intestines and the like. The capsule endoscope produces 
images with the electronic camera under the illumination 
of the light source as the capsule moves so as to wirelessly 
transmit the captured image signals. 

For such a capsule endoscope without any self- 
advancing function and position control function, however, 
the user can not control how, and in which direction, the 
capsule endoscope advances after the capsule endoscope 
enters the body cavity of a patient. For example, as shown 
in Figure 22 illustrating a human body, in the case where 
the first target application-position which is desired to 
be imaged, observed, examined, and the like, with the 
capsule endoscope, is distant from the mouth, it is 
impossible to know in which way and in which direction the 
capsule endoscope would reach the target application- 
position. Therefore, it cannot be ensured that the capsule 
endoscope reaches the target application-position with a 


sate desired by the user. Moreover, in the case where the 
first target application-position is distant from the mouth, 
a lot of time is wasted waiting for the capsule endoscope 
to reach the target application-position, thereby wasting 
5 the power of an internal battery for imaging, transmission 
and the like. Thus, the capacity of the internal battery 
needs be increased as much as possible. 

SUMMARY OF THE INVENTION 

10 The present invention is devised in view of the 

above-described problems of conventional capsule 
endoscopes, and provides a capsule endoscope guidance 
system and a capsule endoscope holder, which allow a user 
to place a capsule endoscope at the first target 

15 application-position desired by the user with a state 
desired by the user. 

The present invention also provides, in the capsule 
endoscope guidance system, a capsule endoscope having 
external terminals that allow power to- be supplied to the 

20 capsule endoscope from outside the patient ' s body until the 
capsule endoscope is positioned at a desired position in 
the body, and a capsule endoscope holder for such a capsule 
endoscope . 

According to an aspect of the present invention, a 
25 capsule endoscope guidance system is provided, including 


a member having an elongated flexible portion which can be 
guided to a desired position in a body cavity of a patient ' s 
body by manipulating a distal end portion of the member 
wherein the elongated flexible portion bends in accordance 
with an operation at a proximal end portion of the member, 
including a capsule endoscope holding device, provided at 
a distal end of the elongated flexible portion, for 
removably holding a capsule endoscope; and a 
removal /attachment manipulation device provided on the 
.proximal end portion, for manipulating removal and 
attachment of the capsule endoscope holding device. 

It is desirable for the capsule endoscope holding 
device to include forceps inserted from the proximal end 
of the elongated flexible portion so as to project from the 
distal end thereof in order to hold a capsule endoscope. 

The member having the elongated flexible portion can 
be an endoscope. 

The capsule endoscope can include, in a water-proof 
sealed capsule container, an image pickup device; a driving 
signal output device for outputting a driving signal for 
driving the image pickup device; an illumination device for 
illuminating an object image is to be captured by the image 
pickup device; a transmission device for wirelessly 
transmitting a video signal, captured and output by the 
image pickup device , outside the water-proof sealed capsule 


container; and a power source for supplying electric power 
to the image pickup device , the driving signal output device , 
the illumination device, and the transmission device. 

The capsule endoscope guidance system can further 
include a receiving device for receiving a video signal, 
the video signal being transmitted from the capsule 
endoscope by the transmission device; and a monitor 
apparatus for visualizing the video signal received by the 
receiving device. The receiving device and the monitor 
apparatus are provided externally, outside the patient's 
body . 

It is desirable for the capsule endoscope holding 
device to be equipped with a power source supply device for 
supplying electric power to the capsule endoscope while 
holding the capsule endoscope . 

It is desirable for the capsule endoscope holding 
device to be equipped with image pickup device driving 
signal output device for supplying an image pickup device 
driving signal to the capsule endoscope while holding the 
capsule endoscope . 

It is desirable for the capsule endoscope holding 
device to be equipped with a video signal transmission 
device for receiving transmission of a video signal output 
from the capsule endoscope while holding the capsule 
endoscope . 


It is desirable for the capsule endoscope to include 
a switching device for switching to an operation powered 
by an external power source supplied from the power source 
supply device while the capsule endoscope is held by the 
capsule endoscope holding device. 

It is desirable for the capsule endoscope to include 
a switching device for switching a driving mode of the 
included image pickup device driven by an image pickup 
device driving signal, input from the capsule endoscope 
holding device, while the capsule endoscope is held by the 
capsule endoscope holding device. 

It is desirable for the capsule endoscope to further 
include a detection device for detecting that the capsule 
endoscope is held by the capsule endoscope holding device; 
and a switching device for switching to an operation 
powered by an external power source supplied from the power 
source supply device when the detection device detects that 
the capsule endoscope is held by the capsule endoscope 
holding device. 

It is desirable for the capsule endoscope to include 
a detection device for detecting that the capsule endoscope 
is held by the capsule endoscope holding device; and a 
switching device for switching an image pickup device 
driving signal for driving the included image pickup device 
driven by an image pickup device driving signal input from 


the capsule endoscope holding device when the detection 
device detects that the capsule endoscope is held by the 
capsule endoscope holding device. 

In another embodiment, a capsule endoscope holder for 
removably engaging with an engaging portion formed in a 
capsule container of a capsule endoscope is provided, 
including a member having an elongated flexible portion 
which can bend in accordance with an operation at a proximal 
end of the member, the distal end of the flexible portion 
being inserted into the proximal end of the capsule 
endoscope, which is insertable into a patient's body, so 
that the capsule endoscope extends from the distal end of 
the flexible portion; and an engagement member provided at 
the distal end of the elongated flexible portion, for 
removably engaging with the engaging portion of the capsule 
endoscope . 

In another embodiment, a capsule endoscope holder for 
holding a capsule endoscope including an engagement hole 
having a narrow opening formed in a sealed capsule container 
is provided, including a member having an elongated 
flexible portion which can bend in accordance with an 
operation at a proximal end of the member, the distal end 
of the flexible portion being inserted into the sealed 
capsule container, which is insertable into a patient's 
body, so that the sealed capsule container extends from the 


distal end of the flexible portion; and an 
openable/closeable engagement member provided at the 
distal end of the elongated flexible portion. The 
openable/closeable engagement member is inserted into the 
5 engagement hole in a closed state, is opened outwards inside 
the engagement hole to be engaged in the engagement hole 
so as not to be pulled out of the engagement hole. The 
openable/closeable engagement member is closed in order to 
be pulled out of the engagement hole. 

10 It is desirable for the member of the capsule 

endoscope holder to be provided with a flexible pipe. The 
openable/closeable engagement member includes a movement 
manipulation member provided at the proximal end of the 
flexible pipe and a cable driven by the movement 

15 manipulation member, the movement manipulation member and 
the cable being slidably inserted into the flexible pipe. 
The openable/closeable engagement member is attached to the 
distal end of the flexible pipe, the openable/closable 
engagement member being closed and opened by relative 

20 movement between the cable and the flexible pipe. 

It is desirable for the sealed capsule container, 
which is insertable into the patient's body, to include an 
endoscope . 

It is desirable for the openable/closable engagement 
25 member to include four connecting members; and a plate- 


like member driven by a cable so as to project from and be 
drawn back into the flexible pipe. The four connecting 
members constitute a quadric crank chain by a fixed shaft 
attached to the distal end of the flexible pipe and a driving 
shaft attached to the plate-like member, the fixed shaft 
and the driving shaft being relatively moveable to be away 
from each other and to approach each other. The fixed shaft 
and the driving shaft move away from each other and approach 
each other in a direction orthogonal to a moving direction 
of the plate-like member via movement of the plate-like 
member in projecting and drawing directions with respect 
to the flexible pipe. 

When the openable/closable engaging member is 
inserted into the engagement hole, the plate-like member 
can project forwards from the distal end of the flexible 
pipe, and thereafter the plate-like member is relatively 
moved in a drawing direction with respect to the flexible 
pipe. Two connecting members, of the four connecting 
members, which are supported by the fixed shaft abut against 
a circumferential edge of an opening of the engagement hole 
while being opened in a direction wherein the fixed shaft 
and the driving shaft approach each other to draw the 
flexible pipe into the engagement hole to thereby close the 
opening with the flexible pipe to obtain a connected state. 

When the plate-like member relatively moves with 
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respect to the flexible pipe in a projecting direction in 
the connected state, the two connecting members supported 
by the fixed shaft can be closed in a direction wherein the 
fixed shaft and the driving shaft move away from each other 
while the distal end of the plate-like member presses a base 
of the engagement hole to, thereby disconnect the flexible 
pipe from the engagement hole. 

The cable or the plate-like member can be biased by 
a spring member in a direction wherein the 
openable/closeable engagement member is opened. 

In another embodiment, a capsule endoscope is 
provided, including an engagement hole having closed end, 
formed in a sealed capsule container of the capsule 
endoscope; and external terminals provided in the 
engagement hole, the external terminals being electrically 
conductive with an electrical wiring in the sealed capsule 
container, and the external terminals being electrically 
conductive with terminals of an engagement member inserted 
into the engagement hole. 

It is desirable for the engagement hole to include 
a narrowed opening, and for the engagement hole to be 
enlarged toward the base. 

The engagement member can include an elongated 
flexible portion which can bend in accordance with an 
operation at a proximal end thereof, wherein the distal end 


of the elongated flexible portion is inserted into the 
proximal end of a member which is insertable into a 
patient's body so that the distal end of the elongated 
flexible portion inserted into a patient's body is held by 
engagement between the engagement member and the engagement 
hole . 

It is desirable for a switching device for starting 
and stopping electrical conduction between the external 
terminals and the electric wiring in the capsule container 
to be provided in the engagement hole. An operational 
portion of the switching device is provided at the base of 
the engagement hole. The switching device allows 
electrical conduction between the external terminals and 
the electric wiring in the capsule container while the 
engagement member is inserted into the engagement hole so 
as to active the operational portion. 

In another embodiment, a capsule endoscope holder for 
holding a capsule endoscope is provided, including an 
engagement hole with a narrow opening, formed on an end of 
a capsule; and external terminals provided in the 
engagement hole, being electrically conductive with an 
electrical wiring in the capsule container, the capsule 
endoscope holder including an engagement member provided 
at a distal end of a flexible long member, the engagement 
member being inserted into the engagement hole in a closed 


state, the engagement member engaging with the engagement 
hole when the engagement member is opened within the 
engagement hole, whereas the engagement member is 
disengaged with the engagement hole when the engagement 
5 member is closed. The engagement member further includes 
terminals being electrically conductive with the 
corresponding external terminals in the engagement hole 
while the engagement member is inserted in the engagement 
hole . 

10 The capsule endoscope holder can include the flexible 

long member having an elongated flexible portion which can 
bend in accordance with an operation at a proximal end 
thereof, wherein the distal end of the elongated flexible 
portion of the flexible long member is inserted into the 

15 proximal end of a member which is insertable into a 
patient's body; wherein the engagement member being 
provided at the distal end of the elongated flexible portion 
of the flexible long member. The engagement member is 
inserted into the engagement hole in a closed state to be 

20 opened within the engagement hole so as to engage with the 
engagement hole, and in order to disengage the engagement 
member, the engagement is closed to order to be drawn out 
of the engagement hole. 

It is desirable for the flexible long member to 

25 include a flexible pipe. The engagement member can include 

12 


a movement manipulation member provided at the proximal end 
of the flexible pipe and a cable driven by the movement 
manipulation member, the movement manipulation member and 
the cable being slidably inserted into the flexible pipe. 
5 The engagement member is attached to the distal end of the 
flexible pipe, wherein the engagement member is closed and 
opened via relative movement between the cable and the 
flexible pipe. 

The openable/closable engagement member can include 
10 four connecting members; and a plate-like member driven by 
a cable so as to project from and be drawn back into the 
flexible pipe; 

wherein the four connecting members constitute a quadric 
crank chain by a fixed shaft attached to the distal end of 

15 the flexible pipe and a driving shaft attached to the 
plate-like member, the fixed shaft and the driving shaft 
being relatively moveable in to be away from each other and 
to approach each other; and wherein the fixed shaft and 
the driving shaft move away from each other and approach 

20 each other in a direction orthogonal to a moving direction 
of the plate-like member via movement of the plate-like 
member in projecting and drawing directions with respect 
to the flexible pipe. 

The terminals of the engagement member can be provided 

25 at predetermined intervals on a face of the plate-like 
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member, opposite to a face where the fixed shaft is attached 
and the connecting members are positioned in a direction 
approximately orthogonal to a direction in which the 
plate-like member is inserted into and drawn out of the 
engagement hole. The external terminals of the capsule 
endoscope are provided on a surface of the engagement hole 
so as to correspond to the terminals of the plate-like 
member . 

When the openable/closable engaging member is 
inserted into the engagement hole, the plate-like member 
can project forwards from the distal end of the flexible 
pipe, and thereafter the plate-like member is relatively 
moved in a drawing direction with respect to the flexible 
pipe. Two connecting members, of the four connecting 
members , which are supported by the fixed shaft abut against 
a circumferential edge of an opening of the engagement hole 
while being opened in a direction wherein the fixed shaft 
and the driving shaft approach each other to draw the 
flexible pipe into the engagement hole to thereby close the 
opening with the flexible pipe to obtain a connected state, 
whereby each of the terminals attached to the plate-like 
member is brought into an electrically conductive state 
with each of the external terminals provided in the 
engagement hole. 

When the plate-like member relatively moves with 
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respect to the flexible pipe in a projecting direction in 
the connected state, the two connecting members supported 
by the fixed shaft can be closed in a direction wherein the 
fixed shaft and the driving shaft move away from each other 
while the distal end of the plate-like member presses the 
base of the engagement hole, so that the terminals attached 
to the plate-like member are not electrically connected 
with the respective external terminals provided in the 
engagement hole, thereby separating the flexible pipe from 
the engagement hole. 

It is desirable for an operational portion of a 
normally open switch device for starting and stopping 
electrical conduction between each of the external 
terminals provided in the engagement hole and an electronic 
member included in the capsule be provided at the base of 
the engagement hole, wherein the operational portion is 
pressed by the plate-like member in the connected state to 
be closed when the plate-like member is inserted into the 
engagement hole. 

It is desirable for the external terminals to be 
connected to a driving signal switching circuit for driving 
a power source provided within the capsule container so that 
electric power is supplied from the terminals. 

The external terminals can be connected to an image 
pickup device provided within the capsule container so that 


an image pickup device driving signal is supplied from the 
terminals . 

The present disclosure relates to subject matter 
contained in Japanese Patent Application Nos . 2002-214494 , 
2002-214495, and 2002-214514 (all filed on July 23, 2002) 
which is expressly incorporated herein by reference in its 
entirety . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram showing a basic system 
configuration of a capsule endoscope to which the present 
invention is applied; 

Figure 2 is a schematic diagram showing a structure 
of a first embodiment of a capsule endoscope guidance system 
to which the present invention is applied; 

Figure 3 is a block diagram showing a structure of 
a second embodiment of the capsule endoscope guidance 
system to which the present invention is applied; 

Figure 4 is a block diagram showing an embodiment of 
a capsule endoscope applied to the second embodiment of the 
capsule endoscope guidance system to which the present 
invention is applied; 

Figure 5 is a block diagram showing another embodiment 
of a capsule endoscope applied to the second embodiment of 
the capsule endoscope guidance system to which the present 


invention is applied; 

Figures 6A and 6B each shows an embodiment of a power 
source and signal transmission insulating structure 
between a capsule endoscope and capsule endoscope gripping 
forceps in a capsule endoscope guidance system to which the 
present invention is applied; 

Figures 7A and 7B show a principal portion of a third 
embodiment of the capsule endoscope guidance system where 
an capsule endoscope holder according to the present 
invention is applied to an electronic endoscope; 

Figures 8A and 8B show principal portions of an 
embodiment of a capsule endoscope holder to which the 
present invention is applied, in a natural state; 

Figures 9A and 9B show principal portions of an 
embodiment of the capsule endoscope holder in its released 
state; 

Figure 10 is a view showing a top face of the capsule 
endoscope holder; 

Figure 11 is a view showing a state before a capsule 
endoscope is connected to the capsule endoscope holder; 

Figure 12 is a view showing a state where the capsule 
endoscope is connected to the capsule endoscope holder; 

Figure 13 is a schematic diagram showing a principal 
portion of a fourth embodiment of the capsule endoscope 
guidance system including a capsule endoscope having 
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external terminals and a capsule endoscope holder for the 
capsule endoscope ; 

Figure lA is a block diagram showing a principal 
portion of another embodiment of a capsule endoscope; 

Figure 15 is a view showing a state before the capsule 
endoscope is connected to the capsule endoscope holders- 
Figure 16 is a view showing a back face of an engaging 
portion of the capsule endoscope holder; 

Figure 17 is a view showing a top face of the engaging 
portion of the capsule endoscope holder; 

Figure 18 is a view showing a principal portion in 
a state where the capsule endoscope is engaged with the 
engaging portion of the capsule endoscope holder; 

Figure 19 is a plan view showing a principal portion 
in a state where the capsule endoscope is engaged with the 
engaging portion of the capsule endoscope holder; 

Figure 2 OA is a view showing an embodiment of the 
capsule endoscope before its attachment to the capsule 
endoscope holder, and Figure 20B is a view showing the 
embodiment of the capsule endoscope after its attachment; 

Figures 21A and 21B are views respectively showing 
ON and OFF states of a water-proof switch of another 
embodiment of the capsule endoscope; and 

Figure 22 is a view showing a human body for 
illustrating the conditions of use of a capsule endoscope. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, the present invention will be described 
with reference to the illustrated embodiments. Figure 1 
shows a basic system configuration of a capsule endoscope 
to which the present invention is applied. A capsule 
endoscope guidance system includes a capsule endoscope 10 
to be swallowed by a patient, and a capsule-observation 
processor 50 and a monitor television TVl for observation 
which are provided outside the patient. 

The capsule endoscope 10 includes, in an oval sealed 
(water tight/water proof) capsule container 11, an image 
sensor (e.g., a CMOS or a CCD) 13 acting as image pickup 
device; an image pickup device driving circuit 15 for 
driving the CMOS image sensor 13 to perform an image pickup 
operation; a signal transmission section (transmission 
device) 17 for wirelessly transmitting an image signal 
captured by the CMOS image sensor 13; light sources 
(illumination device) 19 such as LEDs, for illuminating an 
object to be imaged; and an internal power source 21 for 
supplying electric power to the above-mentioned electronic 
members . The CMOS image sensor 13 and the light sources 
19 are placed on the shorter edge side of the sealed capsule 
container 11. Two, three or more light sources 19 are 
provided around the CMOS image sensor 13 . Light-emitting 
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diodes (LEDs) are normally used as the light sources 19. 
A cell, a rechargeable battery, or the like, is used as the 
internal power source 21. 

The capsule endoscope 10 is inserted into a body 
cavity while the end thereof, where the CMOS image sensor 
13 and the light sources 19 are provided, is oriented 
forward . 

The capsule-observation processor 50 includes, in a 
processor cabinet 51, a signal receiving section (receiving 
device) 53 for receiving an image signal transmitted from 
the signal transmission section 17; and a capsule 
observation image processing circuit 55. A video signal 
which is processed by the capsule observation image 
processing circuit 55 is displayed on the monitor 
television TVl . 
(0011) 

A first embodiment of a capsule endoscope guidance 
system will be described with reference to a capsule 
endoscope guidance system shown in Figure 2. The first 
embodiment of the capsule endoscope guidance system is 
characterized by the following structure. An electronic 
endoscope is used for the capsule endoscope 10 as a member 
having an elongated flexible portion that can be guided to 
a desired position in a body cavity by manipulating the 
distal end of the electronic endoscope so that the elongated 
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flexible portion bends in accordance with an operation at 
the proximal end. The distal end of a scope of the 
electronic endoscope, which is inserted into the patient's 
body, is gripped with forceps provided within the endoscope . 
In such a gripped state, the electronic endoscope can be 
manipulated so as to be guided to a target application- 
position while images produced by the capsule endoscope or 
the electronic endoscope are observed on the monitor. The 
components having the same functions as those of the capsule 
endoscope and the processor for capsule observation shown 
in Figure 1 are denoted by the same reference numerals in 
Figure 2, and the details thereof are herein omitted. 

In addition to the capsule endoscope 10 and the 
capsule-observation processor 50, the capsule endoscope 
guidance system includes a scope section (member) 100 and 
an endoscope processor section 200. The scope section 100 
includes a flexible scope ( elongated flexible port ion ) 101, 
a manipulation section 103, and a connection cable section 
105 connected to the endoscope processor section 200. At 
a distal end of the scope 101, which is inserted into the 
patient's body, an electronic camera 107 functioning as 
image pickup device, an end face of a light guide 109 for 
illumination, and a forceps port 111 are provided. 

Although not illustrated in detail, the electronic 
camera 107 includes, as conventionally known, an image 


pickup lens serving as an imaging optical system, and for 
example, a CCD image sensor serving as an image pickup 
device. The electronic camera 107 is operated by a driving 
signal transmitted from the endoscope processor section 200 
5 via an image pickup device driving signal line 113. A 
captured video signal is output via a video signal line 115 
to the endoscope processor section 200. The light guide 
109 guides illumination light, which is emitted from a light 
source 209 included in the endoscope processor section 200, 
10 to a portion inserted into the patient ' s body . Thereafter , 
the illumination light is emitted from a distal end face 
of the light guide 109 , which is inserted into the patient ' s 
body. 

The forceps port 111a is communicatively connected 
15 with a forceps insertion port 111b provided for a portion 
of the scope 101 outside the patient's body. The capsule 
endoscope 10 is gripped with forceps 121, of capsule 
gripping forceps 120 which are inserted from the forceps 
insertion port 111b, and the distal end of the forceps 121 
20 projects from the forceps port 111a. 

As a gripping structure of the forceps 121 for the 
capsule endoscope 10, for example, the following a 
mechanical engagement structure or a magnetically 
attracting structure can be used. In a mechanical 
25 engagement structure, the forceps 121 are provided with 
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claws, and the sealed capsule container 11 is provided with 
concave portions so as to allow the engagement of the claws 
with the concave portions. In a magnetically attracting 
structure, electromagnets are provided at the distal end 
of the forceps 121, and a magnetic member attracted to the 
electromagnets is provided on a rear end face of the sealed 
capsule container 11 so as to allow the magnetic member to 
be attracted to the electromagnets by magnetic force. 

The gripping and releasing operations of the forceps 
121 for the capsule endoscope 10 are effected by 
manipulating a handle 123 provided outside the patient's 
body . 

The scope section 100 is connected to the endoscope 
processor section 200 via the connection cable section 105. 
The endoscope processor section 200 includes, inside the 
processor cabinet 201, a system controller 203 for 
controlling the entire endoscope system; a timing 
controller 205 for generating a timing signal; a video 
signal processing circuit 207; the light source 209; and 
a power source section 211 for supplying electric power to 
these members and the electronic components of the entire 
system. The video signal processing circuit 207 performs 
color adjustment and contour emphasis processing on a video 
signal, which is input through a video signal line 115, so 
as to convert the video signal into a video signal that can 


be displayed on a monitor television TV2 or a video signal 
that can be processed in a data system or the like. 

The system controller 203 controls the operations of 
the electronic camera 107, the video signal processing 
circuit 207 or the like, based on a timing signal (a clock 
or a pulse) generated by the timing controller 205. For 
instance, the system controller 203 generates an image 
pickup device driving signal based on the timing signal so 
as to control an imaging operation of the electronic camera 
107 in accordance with the image pickup device driving 
signal . 

Light emitted from the light source 209 is incident 
on the end face of the light guide 109 to exit from the tip 
end face of the light guide 109 which is situated at the 
distal end of the scope 101, thereby illuminating the inside 
of a body cavity . The electronic camera 107 is driven under 
this illumination. A video signal captured by the 
electronic camera 107 is input to the endoscope processor 
section 200 via the video signal line 115 . The light source 
209 of the endoscope processor section 200 is equipped with 
a shutter 209S for switching the ON/OFF control of the 
illumination without directly switching the ON/OFF 
control of the light source. 

The video signal output from the video signal 
processing circuit 207 is input to a video input terminal 


of the monitor television TV2 so as to be displayed on the 
monitor television TV2 . 

The capsule endoscope guidance system of the first 
embodiment is used in the following manner. The scope 
5 section 100 is connected to the endoscope processor section 
200, and the forceps 121 are inserted through the forceps 
insertion port 111b to project beyond the forceps port 111a, 
thereby gripping the capsule endoscope 10 . In a state where 
the forceps 121 are gripping the capsule endoscope 10, the 

10 capsule-observation processor 50 and the monitor 
television TVl are turned ON. As a result, after the CMOS 
image sensor 13 produces images, a video signal wirelessly 
transmitted from the signal transmission section 17 is 
received by the capsule -observation processor 50 so as to 

15 be viewed on the monitor television TVl. 

The user (e.g., a physician) manipulates the scope 
section 100 to insert the capsule endoscope 10 through the 
patient's mouth. The user manipulates the scope section 
100 while observing images displayed on the monitor 

20 television TVl so as to guide the capsule endoscope 10 to 
a target application-position. 

When the user confirms that the capsule endoscope 10 
reaches the target application-position, the user 
manipulates the handle 123 so as to release the capsule 

25 endoscope 10 from the forceps 121 to leave the capsule 



endoscope 10 at the target application-position. 
Thereafter, since the user can view the images produced by 
the electronic camera 107 of the scope section 100 on the 
monitor television TV2 , the user can manipulate the scope 
5 section 100 while the user observes the images on the 
monitor television TV2 , so as to safely pull out the scope 
101 from the patient's body cavity. 

Thereafter, the capsule endoscope 10 continues 
transmitting images of the inner face of a lumen, which are 

10 produced by the CMOS image sensor 13, via the signal 
transmission section 17, while being propelled by 
peristalsis of the small intestine and the like. 

As described above, according to the first embodiment 
of the capsule endoscope guidance system, since it is 

15 ensured that the capsule endoscope 10 is guided to a target 
application-position by using the existing scope section 
100, endoscope processor section 200, and capsule gripping 
forceps 120, a state of the target application-position can 
be reliably observed. 

20 In the first embodiment of the capsule endoscope 

guidance system, it is ensured that the capsule endoscope 
10 can be guided to a target application-position distant 
from the patient ' s mouth, such as inside the small intestine, 
while the user is observing images produced by the 

25 electronic camera 107 of the scope section 100 on the 


monitor television TV2 rather than images produced by the 
CMOS image sensor 103 of the capsule endoscope 10. 

Although the electronic endoscope is used as an 
endoscope for guiding the capsule endoscope 10 in the first 
embodiment of the capsule endoscope guidance system, an 
optical endoscope can be used instead. In other words, any 
type of endoscope can be used as long as the endoscope is 
capable of gripping the capsule endoscope 10 to guide the 
capsule endoscope 10 to a target application-position 
inside a lumen. 

The capsule endoscope 10 normally includes a cell or 
rechargeable battery as an internal power source. In 
addition, since the capsule endoscope 10 is extremely 
compact, the size of the battery or cell is correspondingly 
limited, which prevents the capacity from being 
sufficiently increased. Therefore, there is a possibility 
that the capacity of the battery/cell may run out from the 
capsule endoscope 10 being inserted to being excreted. 

In view of this risk, a second embodiment of the 
capsule endoscope guidance system provides a capsule 
endoscope guidance system so that an internal power source 
of the capsule endoscope 10 is used as little as possible 
during the guidance of the capsule endoscope 10 to a target 
position. The second embodiment of the capsule endoscope 
guidance system will be described with reference to 


Figures 3 to 6B. The same components and the components 
having the same functions as those of the first embodiment 
of the capsule endoscope guidance system are denoted by the 
same reference numerals . 
5 The capsule gripping forceps 120 include a driving 

power source line 125, an image pickup device driving signal 
line 127, and a video signal line 129. The driving power 
source line 125, the image pickup device driving signal line 
127, and the video signal line 129 serve to connect the 

10 capsule-observation processor 50 to the capsule endoscope 
10. When the capsule gripping forceps 120 are connected 
to the capsule-observation processor 50, each of the 
driving power source line 125, the image pickup device 
driving signal line 127, and the video signal line 129 is 

15 connected to each corresponding circuit included in the 
capsule-observation processor 50. When the forceps 121 
grip the capsule endoscope 10, each of the driving power 
source line 125 , the image pickup device driving signal line 
127, and the video signal line 129 is connected to each of 

20 corresponding circuits included in the capsule endoscope 
10 . In other words, the respective corresponding circuits 
of the capsule-observa tion processor 50 and the capsule 
endoscope 10 are connected to each other through the 
respective driving power source line 125, the image pickup 

25 device driving signal line 127, and the video signal line- 


129 . 

In addition to the basic circuit shown in Figure 1, 
the capsule-observation processor 50 includes a system 
controller 57 for controlling the capsule endoscope 
5 guidance system, a timing controller 59, and a capsule 
driving power source 61. The system controller 57 
generates an image pickup device driving signal based on 
a timing signal generated by the timing controller 59 so 
as to drive the CMOS image sensor 13 of the capsule endoscope 

10 10 via the image pickup device driving signal line 127 . The 
capsule driving power source 61 transfers capsule driving 
electric power to the capsule endoscope 10 via the driving 
power source line 125 so as to operate each of the circuits 
in the capsule endoscope 10. A video signal of the image 

15 captured by the CMOS image sensor 13 of the capsule 
endoscope 10 is input to the capsule observation image 
processing circuit 55 via the video signal line 129. The 
capsule observation image processing circuit 55 performs 
predetermined correction on the input signal so as to 

20 convert the input signal to a video signal which is 
compatible for inputting to the monitor television TV2 . 
The obtained video signal is then output to the image 
switching device 301. The image switching device 301 
performs a switching operation based on an image switching 

25 signal output from the system controller 57 via the image 


switching signal line 305. The system controller 57 
receives a system control signal from the system controller 
203 of the endoscope processor section 200 via the system 
control signal line 303 so as to control a switching 
operation so as to either display a video signal output from 
the endoscope processor section 200 (a video signal from 
the electronic camera 107) or display a video signal from 
the CMOS image sensor 13 . 

A more detailed structure of the capsule endoscope 
10 used in the second embodiment is shown in Figure 4. The 
same components and the components having the same 
functions as those of the capsule endoscope 10 shown in 
Figures 1 and 2 are denoted by the same reference numerals 
in Figure 4 . 

The capsule endoscope 10 in this embodiment includes 
a power source switching circuit 23 and an operation 
switching circuit 25. The power source switching circuit 
23 switches an operation power source of built-in circuits 
between the internal power source 21 and an external power 
source. The operation switching circuit 25 switches an 
operation mode of the built-in circuits between an internal 
power source mode and an external power source mode. 

In the illustrated embodiment, the internal power 
source mode is a mode in which the built-in circuits are 
operated by electric power supplied from the internal power 
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source 21. In the internal power source mode, the image 
pickup device driving circuit 15 is intermittently- 
activated to intermittently operate the CMOS image sensor 
13 via the image pickup device driving signal switching 
circuit (driving signal output device) 27 so as to transmit 
a video signal output from the CMOS image sensor 13 to the 
signal transmission section 17 via the video signal output 
switching circuit 29 where the video signal is modulated 
to a wireless signal so as to be output therefrom. In other 
words, the internal power source mode is a normal operation 
mode of the capsule endoscope 10. 

The external power source mode is a mode in which the 
built-in circuits are operated in response to the supply 
of driving electric power (external power source) via the 
driving power source line 125. For example, when the 
supplied external power source is input to the power source 
switching circuit 23 and the operation switching circuit 
25, the power source switching circuit 25 is switched from 
an internal power source operation to an external power 
source operation. As a result, the power source switching 
circuit 23 switches OFF the internal power source 21 so as 
to enter the external power source mode in which an external 
power source is supplied to each of the included components 
and circuits. Furthermore, the image pickup device 
driving signal switching circuit 27 is switched to perform 


an external image pickup device driving signal operation 
so that an image pickup device driving signal is input via 
the image pickup device driving signal line 127 to the CMOS 
image sensor 13. As a result, the CMOS image sensor 13 
performs an image pickup operation. A video signal output 
from the CMOS image sensor 13 is output via the video signal 
output switching circuit 29 to the external video signal 
line 129 (capsule observation image processing circuit) . 
In other words, the external power source mode is an 
operation mode in which the capsule endoscope 10 is being 
gripped by the forceps 121. 

An operation for guiding the capsule endoscope 10 to 
a target application-position by using the capsule gripping 
forceps 120 will be described below. 

When the capsule endoscope 10 is gripped with the 
forceps 121, the capsule endoscope 10 receives driving 
electric power (external power source) supplied via the 
driving power source line 125 as well as an image pickup 
device driving signal supplied via the image pickup device 
driving signal line 127 so as to start the operation in the 
external power source mode. Subsequently, a video signal 
of the image captured by the CMOS image sensor 13 is output 
via the video signal line 129 to the capsule-observation 
processor 50 . 

The capsule-observation processor 50 supplies 


driving electric power for the connected capsule gripping 
forceps 120 from the capsule driving power source 61 to the 
driving power source line 125, and the capsule-observation 
processor 50 supplies an image pickup device driving signal 
from the timing controller 59 to the image pickup device 
driving signal line 127 . Thereafter, a video signal output 
from the video signal line 129 is input to the capsule 
observation image processing circuit 55 so as to be output 
to the image switching signal line 305 as a capsule 
observation video signal. Subsequently, the capsule 
observation video signal is input via the image switching 
device 3 01 to the monitor television TV2 where an image is 
viewed on the screen. 

The user manipulates the scope section 100 with 
viewing an observation image displayed on the monitor 
television TV2 to guide the capsule endoscope 10 to a 
target application-position. After the capsule 

endoscope 10 is guided to the target application-position, 
the user manipulates the handle 123 to release the capsule 
endoscope 10 from the forceps 121 so as to leave the capsule 
endoscope 10 at the target application-position. When 
the capsule endoscope 10 has been released, the user 
operates the image switching device 301 so that the image 
produced by the electronic camera 107 can be displayed on 
the monitor television TV2 . Accordingly, the user can 


safely pull out the scope 101 from the patient's body 
cavity while observing the images on the monitor 
television TV2 . 

Upon the user taking the scope 101 out of the patient, the 
user operates the image switching device 3 01 so that the 
images produced by the capsule endoscope 10 are displayed 
on the monitor television TV2 . 

Since the supply of external driving electric power 
is stopped for the capsule endoscope 10 which is released 
from the forceps 121, the power source is switched to the 
internal power source 21 so that the operation switching 
circuit 25 is switched to be operated in the internal power 
source operation mode, thereby starting its own capsule 
endoscope operation. Accordingly, since the capsule 
endoscope 10 can start its own capsule endoscope operation, 
a video signal produced by the CMOS image sensor 13 can be 
displayed on the monitor television TV2 . 

Figure 5 is a block diagram showing principal circuits 
of another embodiment of the capsule endoscope 10 . In the 
second embodiment of the capsule endoscope 10, the 
operation switching circuit 25 detects the supply of 
driving electric power so that the power source switching 
circuit 23 switches the operation mode from the internal 
power source operation mode to the external power source 
operation mode. In this embodiment of the capsule 


endoscope 10, the mode switching is detected by a forceps 
connect ion monitor ing circuit ( detection device ) 30 so that 
the power source switching circuit 23 switches its power 
source . 

5 Examples of an insulating connection structure 

between the driving power source line 125, the image pickup 
device driving signal line 127 and the video signal line 
129, and the capsule endoscope 10 are shown in Figures 6A 
and 6B. 

10 A power source transfer system is a structure 

utilizing an electromagnetic induction effect of a coil. 
For example, as shown in Figure 6A, a primary coil Cl 
included in a tip portion of the driving power source line 
125 and a secondary coil C2 included in the capsule 

15 endoscope 10 are brought close to each other so that an 
alternating current flowing through the primary coil Cl 
generates an induced current in the secondary coil C2 , In 
this embodiment, such a structure is utilized as an 
insulating structure for transferring driving electric 

2 0 power and an image pickup device driving signal . 

A video signal transfer system is a structure 
utilizing optical communication using a light-emitting 
diode LED on the output side thereof and a photo- transistor 
Tr on the input side thereof, as shown in Figure 6B . In 

25 this embodiment, this structure is used as an insulating 
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structure including the light-emitting diode LED in the 
capsule endoscope 10 so as to transmit a video signal output 
from the video signal output switching circuit 29 to the 
video signal line 129. 

Although the electronic endoscope (electronic scope) 
has been described as an endoscope in the above illustrated 
embodiments, the present invention is also applicable to 
an optical fiber constituted by an optical element. In the 
case where the present invention is applied to an optical 
fiber, such an optical fiber can be used as an electronic 
endoscope using the CMOS image sensor 13 of the capsule 
endoscope 10. 

A capsule endoscope holder applicable to the 
above-described capsule endoscope guidance system will be 
described. Since the basic structures of a capsule 
endoscope, an electronic endoscope and a processor section 
for endoscope are the same as those of the capsule endoscope 
10, the scope section 100 and the endoscope processor 
section 200 that have been already described based on 
Figures 1 to 6B, the description thereof is herein omitted. 
Furthermore, the same components and the components having 
the same functions as those described above are denoted by 
the same reference numerals, and the description thereof 
is herein omitted. 

Figure 7A is a front view showing a state where the 


capsule endoscope 10 is held at the distal end of the scope 
101 via capsule connecting forceps 150. Figure 7B is an 
enlarged view of a connected portion between the capsule 
endoscope 10 and the capsule connecting forceps 150. The 
5 forceps port 111a is in communication with the forceps 
insertion port 111b provided for a portion of the scope 101 
outside the patient's body via a pipe (not shown). An 
engagement holder ( openable/closeable engagement member) 
151 for connecting and holding the capsule endoscope 10 is 

10 attached to the distal end of the capsule connecting forceps 
150. The engagement holder 151 inserted from the forceps 
insertion port 111b projects beyond the forceps port Ilia. 
The capsule endoscope 10 is connected to the thus projecting 
engagement holder 151, In other words, the capsule 

15 endoscope 10 is held at the distal end of the scope 101, 
which is inserted into the patient's body. The connecting 
and releasing operations of the capsule endoscope 10 via 
the engagement holder 151 are performed by manipulation of 
a manipulation section ( removal /attachment manipulation 

20 device) 161 that is provided externally (i.e. , outside the 
patient's body) . 

A connection structure between the capsule connecting 
forceps 150 and the capsule endoscope 10 will be described 
in further detail with reference to Figures 8A to 12 . 

25 An engagement hole 12 for connection (see Figure 11) 


is formed in the center of a rear end face of the sealed 
capsule container 11 of the capsule endoscope 10, which is 
opposite to the end face provided with the CMOS image sensor 
13 and the light source 19. The engagement hole 12 has a 
5 narrowed opening 12a and an enlarged hole 12b which enlarges 
from the opening 12a toward the base thereof. An inclined 
face 12c extending from the opening 12a toward the base 
thereof is formed between the opening 12a and the enlarged 
hole 12b. The engagement hole 12 in this embodiment is 
10 formed so that the opening 12a is sealed by an edge of the 
opening 12a and an outer circumferential face of a forceps 
pipe 153 in close contact with each other when the forceps 
pipe 153 is inserted into the opening 12a. In other words, 
the forceps pipe 153 is formed so as to serve as a sealing 
15 plug of the opening 12a. 

The capsule connecting forceps 150 are provided with 
the engagement holder 151 to which a quadric crank chain 
mechanism is applied for connecting and holding the capsule 
endoscope 10. In the engagement holder 151, a cable 157 
20 is slidably inserted through the forceps pipe 153, and the 
capsule endoscope 10 is connected and held at the distal 
end of the forceps pipe 153 . The engagement holder 151 
includes four connecting plates 158a, 158b, 158c and 158d 
having identical widths and lengths, as principal 
25 connecting members . The connecting plates 158a to 158d are 


connected to each other in a circular form so that adjacent 
two plates are connect with a pair by four shafts 159a, 159b, 
159c, and 159d. The shaft 159a is a fixed shaft fixed to 
a projecting piece 154 provided on the distal end of the 
forceps pipe 153 . The shaft 159c opposed to the fixed shaft 
159a serves as a driving shaft fixed to the tip of a driving 
plate 155 (see Figure 10) insertably housed within the 
forceps pipe 153. The driving plate 155 serves as a 
plate-like member that movably projects from the distal end 
of the forceps pipe 153 in projecting and retracting 
directions. The opposed shafts 159b and 159d between these 
shafts 159a and 159c serve as moving shafts. The distance 
between the moving shafts 159b and 159d varies in 
correspondence with a variation in distance between the 
shafts 159a and 159c. When the distance between the shafts 
159a and 159c is increased, the distance between the shafts 
159b and 159d decreases, and vice versa. The connecting 
plates 158a and 158d and the moving shafts 159b and 159d 
constitute an engaging portion. 

An end of the driving plate 155, which is provided 
in the forceps pipe 153, is connected to one end (distal 
end) of the cable 157 which is slidably inserted into the 
forceps pipe 153 . The other end (proximal end) of the cable 
157 is connected to the handle 163 inserted from the end 
of the forceps pipe 153, which is provided outside the 


patient's body. The manipulation portion 161 is slidably 
attached to a portion of the forceps pipe 153 which is 
provided outside the patient's body. A tubular flange 
lever (movement manipulation member) 165 is connected to 
5 the end of the forceps pipe 153, which projects from the 
manipulation portion 161, outside the patient's body so as 
to be slidable with respect to the manipulation section 161 . 
The manipulation portion 161 is fitted and held into the 
forceps insertion port 111b while the forceps pipe 153 is 

10 inserted through the forceps insertion port 111b with the 
engagement holder 151 projecting from the forceps port 111a. 
In other words, the length of the capsule connection forceps 
150 is set so as to match a length from the forceps insertion 
port 111b to the forceps port Ilia. 

15 Furthermore, the handle 163 and the manipulation 

portion 161 are connected to each other so as to prevent 
relative movement thereof, and as a result, the distance 
between the handle 163 and the flange lever 165 is increased 
between the manipulation portion 161 or the handle 163 and 

20 the flange lever 165 so as to bias the driving plate 155 
into the forceps pipe 153 . Therefore , the engagement 
holder 151 is held in a normally open state (Figures 8B and 
12 ) . When the flange lever 165 is pulled from/pushed to 
the manipulation portion 161 in this attached state, the 

25 forceps pipe 153 and the driving plate 155 relatively move. 


i.e., the driving plate 155 moves so as to project from/be 
drawn back into the forceps pipe 153 so that the connecting 
shaft 159c moves away from/approaches the connecting shaft 
159a, respectively. As a result, the distance between the 
connecting shafts 159b and 159d is reduced or increased. 
For manipulation, the user puts his/her thumb into the 
handle 163, holds the flange lever 165 with an index finger 
and a middle finger, and then brings the thumb, the index 
finger, and the middle finger close to each other to pull 
the flange lever 165 toward the handle 163 . Accordingly, 
the forceps pipe 153 is drawn back so that the driving plate 
155 projects from the forceps pipe 153, 

When the driving plate 155 moves so as to project from 
an opening at the distal end of the forceps pipe 153, the 
distance between the shafts 159a and 159c is increased to 
narrow the distance between the shafts 159b and 159d 
(Figures 9B, 10 and 11) . When the driving plate 155 moves 
so as to be drawn back into the forceps pipe 153 , the distance 
between the shafts 159a and 159c is narrowed to increase 
the distance between the shafts 159b and 159d (Figures 8B 
and 12) . In this embodiment, since the driving plate 155 
is biased so as to be drawn back into the forceps pipe 153, 
the driving plate 155 is drawn back into the forceps pipe 
153 due to biasing force of a spring 162 in a natural state, 
thereby opening out the engagement holder 151 in a direction 
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perpendicular to the direction of movement of the driving 
plate 155 (Figures 8B and 12). 

This capsule endoscope connection mechanism is used 
in the following manner. The engagement holder 151 is 
5 inserted through the forceps insertion port 111b into the 
scope section 100 connected to the endoscope processor 
section 200 so as to project from the forceps port Ilia. 
At this time, the flange lever 165 is pulled so as to bring 
the engagement holder 151 into a closed (folded, or reduced 

10 in width) state (Figures 9A, 9B and 11) . If the 
manipulation portion 161 is provided with a lock mechanism 
in such a manner that a pull of the flange lever 165 locks 
the flange lever 165 to prevent the flange lever 165 from 
projecting from the manipulation portion 161 by the biasing 

15 force of the spring 162, and unlocking allows the flange 
lever 165 to move so that the engagement holder 151 projects 
due to the biasing force of the spring 162, only one pull 
of the flange lever 165 allows the grasp to be released from 
the flange lever 165 when the capsule endoscope 10 is to 

20 be attached. Alternatively, the biasing direction of the 
spring 162 and the direction in which the lock mechanism 
acts can be opposite to each other. The engagement holder 
151 can be always biased so as to project to be closed by 
the spring 162. In this case, when the flange lever 165 

25 is pulled, the flange lever 165 is locked by the lock 


mechanism to maintain the engagement holder 151 in a opened 
state . 

The engagement holder 151 in a closed state is 
inserted into the engagement hole 12 of the capsule 
endoscope 10, as shown in Figure 11. Thereafter, the force 
for holding the handle 163 is released while the end of the 
engagement holder 151 is inserted to abut against the base 
of the engagement hole 12, thereby the engagement holder 
151 is opened (increasing in width) via the biasing force 
of the spring 162 (Figure 12) . Namely, since the driving 
plate 155 moves so as to be drawn back into the forceps pipe 
153, the distance between the moving shafts 159b and 159d 
is increased, thereby widely increasing an angle formed by 
the connecting plates 158a and 158d. In this manner, the 
driving plate 155 presses the inclined face 12c between the 
opening 12a and the enlarged hole 12b (so as to press the 
driving plate 155 against the base of the enlarged hole 12b) 
thereby preventing the engagement holder 151 from being 
pulled out of the opening 12a. Owing to this opening action 
of the engagement holder 151, the connecting plates 158a 
to 158d are opened out within the enlarged hole 12b to be 
larger than the diameter of the opening 12a. As a result, 
the engagement holder 151 is brought into a connected state 
so as not to be pulled out of the opening 12a. At the same 
time, the capsule endoscope 10 is connected and held at the 


tip of the scope 101 that is inserted into the patient's 
body while preventing the clattering movement by the force 
of the connecting plates 158a and 158d and the driving plate 
155 for pressing the inner surface of the enlarged hole 12b. 
The engagement hole 12 is formed outside the sealed capsule 
container 11 so as to maintain a sealed state in the capsule. 

In this connected state, the CMOS image sensor 13 
performs an image pickup operation. A captured video 
signal is wirelessly transmitted by the signal transmission 
section 17 to be received by the signal receiving section 
53 of the capsule-observation processor 50. Thereafter, 
the video signal is subjected to predetermined processing 
in the capsule observation image processing circuit 55 so 
as to be viewed on the monitor television TVl . The user 
inserts the capsule endoscope 10 through the patient's 
mouth. The user manipulates the scope 101 to guide the 
capsule endoscope 10 to a target position while viewing the 
images displayed on the screen of the monitor television 
TVl . 

After the capsule endoscope 10 is guided to the target 
position, the user pulls the flange lever 165 to release 
the connection between the engagement holder 151 and the 
capsule endoscope 10. Namely, when the flange lever 165 
is pulled, the driving plate 155 moves to project from the 
forceps pipe 153 so that the connecting plates 158a to 158d 
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change an elongated form. At the same time, since a 
distance between the shaft 159b and the shaft 159d is 
reduced, the base of the enlarged hole 12b is pressed by 
portions (the distal end of the driving plate 155) of the 
5 connecting plates 158b and 158c, which are connected by the 
shaft 159c. In this manner, the engagement holder 151 is 
pulled out of the enlarged hole 12b while pushing the 
capsule endoscope 10. As a result of this action, the 
capsule endoscope 10 is left at the target position of the 

10 patient (Figure 22). Subsequently, after the capsule 
endoscope 10 is advanced in an excreting direction by 
peristalsis of the intestines while transmitting a video 
signal of images captured by the CMOS image sensor 13 . The 
capsule endoscope 10 is ultimately excreted from the 

15 patient's body. 

As described above, according to the embodiments of 
the present invention, the capsule endoscope 10 can be 
easily and reliably connected to the engagement holder 151 
of the capsule connection forceps 150, and the capsule 

20 endoscope 10 can be easily and reliably guided to a target 
position while being held at the tip of the scope 101. 
Moreover, after the capsule endoscope 10 is guided to the 
target position, mere manipulation of the handle 163 of the 
capsule connection forceps 150 allows the connection with 

25 the capsule endoscope 10 to easily and reliably release 


so as to leave the capsule endoscope 10 at the target 
position . 

Although the present invention has been applied to 
the electronic scope corresponding to a type of endoscope 
in the illustrated embodiments, the present invention is 
not limited to the endoscope . The present invention is also 
applicable to a member, insertable into the patient ' s body , 
having an elongated flexible portion that can be freely 
manipulated in a curved manner from one end thereof. Such 
a member can have a smaller width than that of the endoscope . 

A fourth embodiment of the capsule endoscope guidance 
system will be described with reference to Figures 13 to 
21. Basic structures of a capsule endoscope, an electronic 
endoscope, and a processor section for endoscope in the 
following illustrated embodiment are the same as those of 
the capsule endoscope 10, the scope section 100, and the 
endoscope processor section 200, which have been already 
described based on Figures 1 to 6 . Furthermore, since a 
structure of a capsule endoscope holder is the same as that 
of the capsule endoscope holder shown in Figures 7 to 12, 
the same components and the components having the same 
functions as those of the capsule endoscope holder shown 
in Figures 7 to 12 are denoted by the same reference numerals , 
therefore the descriptions thereof are omitted. 

As shown in Figure 13 , a structure of the 


capsule-observation processor 50 is the same as that of the 
capsule-observation processor 50 shown in Figure 3. In 
this embodiment, an image pickup device driving signal 
output from the timing controller 59 is transmitted via the 
image pickup device driving signal line 169 to the 
engagement holder 151. Capsule driving electric power 
output from the capsule driving power source 61 is 
transferred via the driving power source line 167 to the 
engagement holder 151. A video signal of images captured 
by the CMOS image sensor 13 of the capsule endoscope 10 is 
input via a video signal line 171 to the capsule observation 
image processing circuit 55. 

The basic structure of the embodiment of the capsule 
endoscope 10 shown in Figure 14 is the same as that of the 
capsule endoscope 10 shown in Figure 4. 

The power source switching circuit 23 switches an 
operational power source of the built-in circuits between 
the internal power source 21 and an external power source. 
In cooperation with the power source switching circuit 23, 
the operation switching circuit 25 switches an operation 
mode of the built-in circuits between the internal power 
source mode and the external power source mode. 

The internal power source mode is also a normal 
operation mode of the capsule endoscope 10, which has been 
already described . 


The external power source mode is a mode in which the 
capsule endoscope 10 operates in response to supply of 
driving electric power (external power source) via an 
external power source input terminal 33 . For example, when 
external electric power is input from the driving electric 
power line 167a via the external power source input terminal 
33 to the power source switching circuit 23 and the 
operation switching circuit 25, the operation switching 
circuit 25 switches its operation from the internal power 
source operation to the external power source operation. 
Subsequently, the power source switching circuit 23 
switches OFF the internal power source 21 so as to operate 
in the external power source mode for supplying the external 
electric power to each of the included members and circuits . 

Furthermore, the image pickup device driving signal 
switching circuit 27 is switched to perform an external 
image pickup device driving signal operation so that an 
image pickup device driving signal is input from the image 
pickup device driving signal line 169a via an external 
driving signal input terminal 3 5 to the CMOS image sensor 
13. As a result, the CMOS image sensor 13 performs an image 
pickup operation . A video signal from the CMOS image sensor 
13 is output from an external video signal output terminal 
37 via the video signal output switching circuit 29 to the 
external video signal line 171a (capsule observation image 
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processing circuit) . In other words, the external power 
source mode is an operation mode in which the capsule 
endoscope 10 is connected and held by the capsule connection 
forceps 15 0. 

A basic structure of the capsule connection forceps 
150 used in this embodiment is the same as that shown in 
Figures 7 to 12 . 

The engagement hole 12 is formed in the sealed capsule 
container 11 of the capsule endoscope 10 (see Figure 15) . 
The engagement hole 12 has the narrowed opening 12a and the 
enlarged hole 12b that increases in diameter from the 
opening 12a toward the base thereof. The inclined face 12c 
extending from the opening 12a toward the base of the 
engagement hole 12 is formed between the opening 12a and 
the enlarged hole 12b. The engagement hole 12 in this 
embodiment is formed so that the opening 12a is sealed by 
the edge of the opening 12a and the outer circumferential 
face of the forceps pipe 153 in close contact with each other 
when the forceps pipe 153 is insertable and is being 
inserted into the opening 12a. Namely, the forceps pipe 
153 is formed so as to serve as a sealing plug of the opening 
12a . 

On the inner face of the enlarged hole 12b of the 
engagement hole 12 (on the outer face with respect to the 
sealed capsule container 11), the external power source 
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input terminal 33, the external driving signal input 
terminal 35 and the external video signal output terminal 
37 are provided in an exposed state as external terminals. 
The external power source input terminal 33, the external 
driving signal input terminal 3 5 and the external video 
signal output terminal 37 extend in the same direction as 
that of pulling / inserting direction of the engagement 
holder 151 from the engagement hole 12, and the external 
power source input terminal 33, the external driving signal 
input terminal 35 and the external video signal output 
terminal 37 are arranged in a direction orthogonal to this 
direction at predetermined intervals . 

Furthermore, the external power source input terminal 
33, the external driving signal input terminal 35 and the 
external video signal output terminal 37 are connected via 
a water-proof switch 31 to the respective circuits in the 
sealed capsule container 11 (see Figures 20A through 21B) . 
The water -proof switch 3 1 includes , as an operational 
portion, a normally open terminal within a water-proof 
cover exposed at the base of the enlarged hole 12b . In other 
words, the external power source input terminal 33, the 
external driving signal input terminal 35 and the external 
video signal output terminal 37 and the respective circuits 
in the sealed capsule container 11 are normally in an 
isolated state. 
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When the engagement holder 151 is inserted into the 
engagement hole 12, the water-proof switch 31 is pressed 
by the end of the driving plate 155. Furthermore, the 
connecting plates 158a to 158d open outwards so that the 
engagement holder 151 is connected into the engagement hole 
12 so as not to come off from the engagement hole 12 . In 
such a state, the water-proof switch 31 is pressed strong 
enough to be switched ON (Figure 20B) . This ON state is 
maintained while the engagement holder 151 is engaged with 
the engagement hole 12 . 

As shown in Figure 16, terminals 167a, 169a, and 171a, 
which extend in a longitudinal direction, are provided on 
one face of the driving plate 155 of the engagement holder 
151, whose face is opposite to the face where the shafts 
159a to 159d are attached. The terminals 167a, 169a, and 
171a are respectively connected to the lines 167, 169, and 
171. The terminals 167a, 169a, and 171a are brought into 
a sliding contact with the corresponding external power 
source input terminal 33, the external driving signal input 
terminal 3 5 and the external video signal output terminal 
37, respectively, when the engagement holder 151 is 
inserted into the engagement holder 12 for connection. In 
this manner, the terminals 167a, 169a, and 171a maintain 
an electrically conductive state when connected. 

This capsule endoscope connection mechanism is used 


in the following manner. The engagement holder 151 is 
inserted through the forceps insertion port 111b into the 
scope section 100 connected to the endoscope processor 
section 200 so as to project from the forceps port 111a. 
At this time, the flange lever 165 is pulled so as to bring 
the engagement holder 151 into a closed (reduced in width) 
state (Figures 5, 15, and 20A) . 

The engagement holder 151 in a closed state is 
inserted into the engagement hole 12 of the ' capsule 
endoscope 10 . Thereafter, the force for holding the handle 
163 is released while the end of the engagement holder 151 
is inserted into the engagement hole 12 so as to abut against 
the base of the engagement hole 12 , thereby opening 
(increasing in width) the engagement holder 151 by the 
biasing force of the spring 162 (Figures 18 and 20B) . 
Namely, since the driving plate 155 moves so as to be drawn 
back into the forceps pipe 153, the distance between the 
connecting shafts 159b and 159d is increased to widely open 
the connecting plates 158a and 158d, pressing the boundary 
inclined face 12c between the opening 12a and the enlarged 
hole 12b. As a result, the end of the driving plate 155 
is pressed against the water-proof switch 31 attached to 
the bottom of the enlarged hole 12b, and the engagement 
holder 151 is prevented from being pulled out of the opening 
12a. Due to a opening action of the engagement holder 151, 
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the connecting plates 158a to 158d are opened inside within 
the enlarged hole 12b to be larger than the diameter of the 
opening 12a, thereby providing a connected state for 
preventing the connecting plates 158a to 158d from being 
5 pulled out of the opening 12a. At the same time, a 
clattering movement is prevented by the force of the 
connecting plates 158a and 158d and the driving plate 155 
for pushing the inclined face 12c and the bottom of the 
enlarged hole 12b. In addition, the capsule endoscope 10 

10 is connected and held at the distal end of the scope 101 
that is inserted into the patient's body while the 
water-proof switch 31 is in an ON state. The tip of the 
forceps pipe 153 is fitted into the opening 12a in a 
liquid-proof state, thereby sealing the enlarged hole 12b. 

15 Since the opening 12a is sealed by the forceps pipe 

153 as described above, there is no possibility of trouble 
occurring due to electrical leakage or the like. 

The water-proof switch 31 includes a stretchable 
operational portion 31a exposed in the enlarged hole 12b, 

20 and a contact portion 31b positioned within the capsule. 
The operational portion 31a prevents water from entering 
the capsule. An OFF state of the water-proof switch 31 is 
shown in Figures 20A and 21A, whereas an ON state thereof 
is shown in Figures 20B and 21B. 

25 The terminals 167a, 169a, and 171a of the driving 


plate 155 are electrically conductive with the external 
power source input terminal 33, the external driving signal 
input terminal 35 and the external video signal output 
terminal 37, respectively, so that the capsule endoscope 
10 can be switched to perform its operation in the external 
power source mode . Namely, in response to supply of driving 
electric power (external power source) via the driving 
power source line 167 and the terminal 167a and the external 
power source input terminal 33, the operation mode of the 
capsule endoscope 10 is switched to the external power 
source mode. In response to supply of an image pickup 
device driving signal via the image pickup device driving 
signal line 169 and the terminal 169a and the external 
driving signal input terminal 35, a video signal of images 
captured by the CMOS image sensor 13 is output to the 
capsule-observation processor 50 via the external video 
signal output terminal 37 and the terminal 171a, and the 
video signal line 171. 

On the other hand, for the connected capsule 
connection forceps 150, the capsule-observation processor 
50 supplies driving electric power from the capsule driving 
power source 61 to the driving power source line 167 while 
supplying an image pickup device driving signal from the 
timing controller 59 to the image pickup device driving 
signal line 169 . Subsequently, a video signal is input from 
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the video signal line 171 to the capsule observation image 
processing circuit 55 , from which the video signal is output 
as a capsule observation video signal 55S. The capsule 
observation video signal 55S passes through the image 
switching device 301 to be displayed as an image on the 
screen of the monitor television TV2 . 

In this connected state, the user inserts the capsule 
endoscope 10 through the patient's mouth. The user 
manipulates the scope 101 to guide the capsule endoscope 
10 to a target position while viewing the images on the 
screen of the monitor television. 

After the capsule endoscope 10 is guided to the target 
position, the user pulls the flange lever 165 to release 
the connection between the engagement holder 151 and the 
capsule endoscope 10. Namely, when the flange lever 165 
is pulled, the driving plate 155 moves so as to project from 
the forceps pipe 153, so that the connecting plates 158a 
to 158d changes to an elongated form whereby the distance 
between the shafts 159a and 159b is reduced. Thereafter, 
the engagement holder 151 is pulled out of the enlarged hole 
12b while pressing the bottom of the enlarged hole 12b with 
the connected portions of the connecting plates 158b and 
158c through the shaft (the tip of the driving plate 155) 
to push the capsule endoscope 10. Subsequently, the 
capsule endoscope 10 is left at the target position of a 
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patient (Figure 22). 

Thereafter, the driving plate 155 is separated from 
the water-proof switch 31, and the external power source 
input terminal 33, the external driving signal input 
5 terminal 3 5 and the external video signal output terminal 
37 are isolated from the respective circuits in the capsule 
container 11. As a result, the external power source is 
replaced by the internal power source 21 so that the 
operation switching circuit 25 switches its operation mode 

10 to the internal power source operation mode to start the 
original capsule endoscope operation. Since the external 
power source input terminal 33, the external driving signal 
input terminal 3 5 and the external video signal output 
terminal 37 are isolated from the circuits in the capsule 

15 container 11 after the capsule endoscope 10 is left at the 
target position in the above-described manner , electrical 
leakage does not occur therein. 

Thereafter, the capsule endoscope 10 is carried in 
an excreting direction by peristalsis of the intestines 

20 while transmitting a video signal of images captured by the 
CMOS image sensor 13 . The capsule endoscope 10 is 
ultimately excreted from the patient's body. 

As described above, according to the embodiments of 
the present invention, the capsule endoscope 10 is held by 

25 the engagement holder 151 of the capsule connection forceps 
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150. At the same time, the external power source input 
terminal 33, the external driving signal input terminal 3 5 
and the external video signal output terminal 37 can be 
easily and reliably connected to the terminals 167a, 169a, 
and 171a, respectively. Therefore, the capsule endoscope 
10 is held at the distal end of the scope 101 so as to easily 
and reliably guide the capsule endoscope 10 to a target 
position while electric power is being supplied to the 
capsule endoscope 10. In addition, after the capsule 
endoscope 10 is guided to the target position, mere 
manipulation of the handle 163 of the capsule endoscope 
forceps 150 allows the connection with the capsule 
endoscope 10 to be released in an easy and reliable manner 
so as to leave the capsule endoscope 10 to the target 
position . 

Although the present invention is applied to the 
electronic scope which is one type of endoscope in the 
illustrated embodiment, the present invention is not 
limited thereto, and can be applied to a member insertable 
into the patient's body, which has an elongated flexible 
portion allowing free manipulation in a curved manner from 
one end thereof. In such a case, this member would be 
electrically conductive with the external power source 
input terminal 33, the external driving signal input 
terminal 3 5 and the external video signal output terminal 
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37 of the capsule endoscope so as to be capable of giving 
and receiving electric power and signals. Such a member 
is desirable because it can have a smaller diameter than 
that of the endoscope . 

Although the external power source input terminal 33, 
the external driving signal input terminal 35, and the 
external video signal output terminal 3 7 are shown as 
external terminals of the capsule endoscope 10 in the 
illustrated embodiment, the external terminals are not 
limited thereto. 

Moreover, the external terminals of the capsule 
endoscope 10 can be provided on the bottom of the engagement 
hole, and the terminal on the engagement holder 151 side 
may alternatively be provided on the tip end face of the 
driving plate 155. 

Although the engagement holder 151 is constructed 
from four connecting plates 158a to 158d connected in a 
circular manner by overlapping their ends to form a 
quadrangle so as to constitute a thin quadric crank chain 
mechanism with the shafts 159a through 159d orthogonally 
crossing the faces of the connecting plates, the present 
invention is not limited thereto. For example, the 
connecting plates 158a to 158d can be connected with each 
other in a circular manner so that their shorter sides are 
opposed to each other to form a thick quadric crank chain 
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mechanism by shafts extending along the shorter sides. 
Alternatively, the connecting plates can be bar-like 
members instead of being the plate-like members. 

Although lengths of the connect ing plates 158a to 158d 
(distances between the shafts) are identical with each 
other in the illustrated embodiment, the lengths may be 
varied. Moreover, if the connecting plates 158a and 158d 
are shorter than the connecting plates 158b and 158c, or 
moving shafts 159b and 159d are provided in the middle of 
the connecting plates 158a and 158d to reduce the length 
between the fixed shaft 159a and the moving shaft 159b, and 
that of between the fixed shaft 159a and the moving shaft 
159d, the degree of opening and closing between the 
connecting plates 158a and 158d (a rate of change in narrow 
angle) in response to a stroke of the driving plate 155 is 
increased . 

The quadric crank chain mechanism applied to the 
structure of the engagement holder 151 in the illustrated 
embodiment is not limited thereto. Any structure of the 
engagement holder 151 is applicable as long as the 
engagement holder 151 is insertable into and removable from 
the engagement hole of the capsule endoscope so as to be 
opened out within the inserted state to connect and hold 
the capsule endoscope; for example, a balloon-like 
structure is applicable. 
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As is apparent from the above description, the capsule 
endoscope can be guided to a desired target 
application-position with the endoscope. As a result, a 
user can quickly guide and leave the capsule endoscope at 
5 a position to which the user wishes to use the capsule 
endoscope, or the vicinity thereof. 

By providing power source supply device and image 
pickup device driving signal output device for the capsule 
endoscope holding device, it is not necessary to use an 

10 internal power source of the capsule endoscope while the 
capsule endoscope is being held by the capsule endoscope 
holding device. Moreover, if the capsule endoscope 
holding device is equipped with the video signal 
transmission device as described above, a video signal of 

15 images captured by the image pickup device included in the 
capsule endoscope can be output to , for example , an external 
monitor television to be displayed thereon. Thus, the 
capsule endoscope can be more precisely guided to a target 
position . 

2 0 By providing an engagement hole for the capsule 

container of the capsule endoscope and providing 
electrically conductive terminals with an electric wiring 
in the capsule as well as with terminals of the engagement 
member inserted into the engagement holder, it is possible 

25 to supply electric power to the capsule endoscope to allow 
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the communication therewith. 

Moreover, the capsule endoscope can be held at the 
tip of the endoscope, which is inserted in the patient's 
body. At the same time, a power source and a driving pulse 
5 can be supplied so that a video signal of images captured 
by a camera included in the capsule endoscope is output to 
external equipment . 

Obvious changes may be made in the specific 
embodiments of the present invention described herein, 
10 such modifications being within the spirit and scope of 
the invention claimed. It is indicated that all matter 
contained herein is illustrative and does not limit the 
scope of the present invention. 
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